Syndecan-4 signalling inhibits apoptosis and controls NFAT activity during myocardial damage and remodelling.
Myocardial infarction (MI) results in acute impairment of left ventricular (LV) function through the initial development of cardiomyocyte death and subsequent progression of LV remodelling. The expression of syndecan-4 (Sdc4), a transmembrane proteoglycan, is up-regulated after MI, but its function in the heart remains unknown. Here, we characterize the effects of Sdc4 deficiency in murine myocardial ischaemia and permanent infarction. Targeted deletion of Sdc4 (Sdc4(-/-)) leads to increased myocardial damage after ischaemic-reperfusion injury due to enhanced cardiomyocyte apoptosis associated with reduced activation of extracellular signal-regulated kinase in cardiomyocytes in vitro and in vivo. After ischaemic-reperfusion injury and permanent infarction, we observed an increase in cardiomyocyte area, nuclear translocation of nuclear factor of activated T cells (NFAT), and transcription of the NFAT target rcan1.4 in wild-type mice. NFAT pathway activation was enhanced in Sdc4(-/-) mice. In line with the in vivo data, NFAT activation and hypertrophy occurs in isolated cardiomyocytes with reduced Sdc4 expression during phenylephrine stimulation in vitro. Despite the initially increased myocardial damage, echocardiography revealed improved LV geometry and function in Sdc4(-/-) mice 7 days after MI. Interception of the Sdc4 pathway enhances infarct expansion and hypertrophic remodelling during early infarct healing in ischaemic-reperfusion injury and permanent infarction mouse models and exerts net beneficial effects on LV function.